Developmental changes in chemoreceptor nerve activity and catecholamine secretion in rabbit carotid body: possible role of Na+ and Ca2+ currents.
In order to better understand the post-natal increase in peripheral chemoreceptor responsiveness to hypoxia, chemoreceptors of newborn (1-2 days) and older (10-12 days, 30 days, adult) rabbits were isolated and superfused, in vitro. The free tissue catecholamine concentration was measured using carbon-fiber voltammetry and pauci-fiber nerve activity was recorded from the sinus nerve during stimulation (4 min) with graded hypoxia or increased potassium. Both the peak catecholamine and peak nerve responses to stimulation with 10% and 0% oxygen increased with age, particularly between 10 and 30 days of age. In contrast, peak nerve and peak catecholamine responses to increased potassium did not significantly change with age. For a better understanding of how responsiveness increases with age, the fast Na+ and the Ca2+ currents were measured from isolated glomus cells of newborn and older rabbits, but the magnitude of the currents when normalized to membrane area was not significantly different between ages. We conclude that: (1) rabbit chemoreceptors mature in the newborn period (10-30 days) and part of this maturation is an increase in catecholamine secretion, (2) maturation of hypoxia transduction primarily occurs in steps prior to depolarization since potassium-evoked responses were not affected, and (3) an increase in the magnitude of glomus cell fast Na+ or Ca2+ currents is not a likely mechanism for the maturational change, but changes in the oxygen sensitivity of these currents cannot be excluded.